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ABSTRACT 


A coho salmon, Oncorhynchus kisutch (Walbaum), research project was 
continued to determine escapement goals, migration routes, run timing, 
harvest rates, and areas of harvest for selected index streams in 
southeast Alaska. Coded-wire tagging of pre-smolt and smolt populations 
was conducted at Salmon Lake. Population estimates of these groups were 
determined. The adult coho escapement to Salmon Lake was determined by 
weir and marked:unmarked expansion techniques. Escapement surveys were 
conducted on 27 streams in southeast Alaska. 

The total coho escapement to Salmon Lake was estimated to be 
1,514 adults and 689 jacks. The contribution of coho salmon to the 
commercial troll fishery was 856 fish or 36.1% of the total return. 
Survival of tagged smolt to adult return was 7.99 percent. A l l  returns 
of coded-wire tagged fish were from the outer coastal area. Most 
returns were offshore of Kruzof and west Chichagof Islands. 

KEY WORDS 


Southeast, Alaska, coho salmon, Oncorhynchus kisutch (Walbaum), 
escapements, smolt, production, coded-wire tagging, weirs, fyke nets. 

BACKGROUND 


Coho salmon are one of the most important species in recreational, 
commercial, and subsistence fisheries in southeast Alaska. The sport 
harvest of coho salmon in 1983 was in excess of 55,000 fish. Although 



coho a r e  i m p o r t a n t ,  v e r y  l i t t l e  i s  known about t h e i r  m i g r a t i o n  r o u t e s ,  
run t iming ,  e x p l o i t a t i o n  r a t e s ,  o r  t h e  escapement of d i s c r e t e  
p o p u l a t i o n s .  

A s t u d y  t o  p rov ide  t h e  i n f o r m a t i o n  which w i l l  a l l o w  p r o p e r  s t o c k  
management was begun a s  a j o i n t  e f f o r t  by t h e  D i v i s i o n s  of Commercial 
F i s h e r i e s  and S p o r t  F i s h .  The D i v i s i o n  of Spor t  F i s h  i n i t i a t e d  t h i s  
s t u d y  a t  Salmon Lake n e a r  S i t k a  a s  a f i r s t  phase of t h e  j o i n t  s t u d y .  
The d e t a i l e d  work w i l l  be  con t inued  f o r  t h r e e  complete l i f e  c y c l e s .  
Spawning-escapement c o u n t s  w i l l  be con t inued  i n d e f i n i t e l y .  

Table  1 l i s t s  t h e  common name, s c i e n t i f i c  name, and a b b r e v i a t i o n s  of 
each s p e c i e s  of f i s h  mentioned i n  t h i s  r e p o r t .  F i g u r e  1 p r e s e n t s  a map 
of t h e  s t u d y  a r e a .  

RECOMMENDATIONS 

1. 	 A l a r g e r  r e c a p t u r e  sample i s  needed f o r  total-escapement  
e s t i m a t i o n .  A beach s e i n e  should be used t o  c a p t u r e  a l a r g e r  
sample of a d u l t s  n e a r  t h e  main i n l e t  t o  t h e  l a k e .  

2 .  	 I n  a d d i t i o n  t o  pre-smolt  t a g g i n g  i n  t h e  f a l l ,  a l a r g e r  number of 
s m o l t s  must be  tagged i n  t h e  s p r i n g  b e f o r e  smolt  e m i g r a t i o n .  T h i s  
marking should d i f f e r e n t i a t e  t h o s e  smolt  tagged i n  t h e  l a k e  and 
t h o s e  s m o l t s  tagged i n  t h e  i n l e t  so  t h a t  t h e i r  r e l a t i v e  
c o n t r i b u t i o n s  t o  t h e  t o t a l  smolt  p r o d u c t i o n  can be  e s t i m a t e d .  

3 .  	 Coded-wire t a g s  shou ld  b e  c o l l e  t e d  from a l l  j a c k s  r e t u r n i n g  t o  t h e  
w e i r  t h i s  f a l l .  T h i s  w i l l  a l l o w  comparison of t a g  l o t s  from f a l l  
and s p r i n g  t a g g i n g  a s  w e l l  a s  e s t a b l i s h  which p o r t i o n  of t h e  smolt  
m i g r a t i o n  c o n t r i b u t e s  t h e  most t o  t h e  j a c k  p o p u l a t i o n .  

4 .  	 A sample of coded-wire t a g s  must be  c o l l e c t e d  from post-spawning 
a d u l t s  t o  a l l o w  e v a l u a t i o n  of s u r v i v a l  from f i s h  tagged a s  
pre-smolts  and t h o s e  tagged a s  s m o l t s .  

5 .  	 Smolts  tagged a s  j u v e n i l e s  i n  t h e  f a l l  and t h o s e  tagged t h e  
f o l l o w i n g  s p r i n g  must have two s e p a r a t e  t a g  codes t o  a l l o w  a n a l y s i s  
of o v e r w i n t e r  s u r v i v a l  and c o n t r i b u t i o n  t o  t h e  f i s h e r y .  

OBJECTIVES 

1. 	 To enumerate t h e  coho salmon escapement i n  t h e  f o l l o w i n g  
s t r e a m s. 
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T a b l e  1. L i s t  o f  Common Names, S c i e n t i f i - c  Names, and A b b r e v i a t i o n s .  

Common name S c i e n t i f i c  name Ab b r e v  i a t  i o n  

Coho salmon Oncorhynckus k i s u t c h  (Wslbaum) ss 

Sockeye salmon Oncorhynckus nerka (Walbaum) RS 
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Juneau Area S i t k a  Area Ketchikan Area P e t e r s b u r g  Area 

S teep  C r .  S t a r r i g a v a n  C r .  Eulachon R .  Sumner C r .  
Montana C r .  Sawmill C r .  White R.  Ohmar C r .  
Swi tzer  C r .  I n d i a n  R .  Naha R .  Big C r .  
Jordon C r .  S i n i t s i n  C r .  Ward C r .  F a l l s  C r .  
Duck 	C r .  Salmon Lake C r .  Ketchikan C r .  Coho C r .  
P e t e r s o n  C r .  	 I n d i a n  R.  P e t e r s b u r g  C r .  
Auke 	 C r .  
Salmon C r .  
Yehring C r .  

2 .  	 To determine t h e  m i g r a t i o n  r o u t e ,  run  t iming ,  h a r v e s t  
r a t e s ,  and a r e a s  of h a r v e s t  of coho salmon from se l e  t e d  
index s t reams i n  s o u t h e a s t  Alaska.  

3.  	 To e s t a b l i s h  escapement g o a l s  f o r  coho salmon i n  t h e  
s e l e c t e d  index s t reams c o n t r i b u t i n g  t o  urban a r e a  rec-
r e a t i o n a l  f i s h e r i e s  i n  s o u t h e a s t  Alaska.  

TECHNIQUES USED 

Adult  EscaDements 

Coho salmon escapement surveys  were conducted on s e l e c t e d  s t r e a m s  near  
Juneau,  Ketchikan,  P e t e r s b u r g  and S i t k a .  Impor tan t  coho-producing 
s t r e a m s  which were s m a l l  enough t o  a l low r e l i a b l e  f o o t  s u r v e y s  o r  w e i r  
i n s t a l l a t i o n  were s e l e c t e d .  The s t reams i n  each a r e a  were surveyed by 
t h e  Area Management B i o l o g i s t  i n  t h a t  a r e a .  An a t tempt  was made t o  
survey  each s t ream more than  once t o  ensure  enumerat ion d u r i n g  peak 
abundance. 

Salmon Lake Research 

The Salmon Lake watershed (113-41-32) was chosen a s  t h e  f i r s t  long-range 
s t u d y  s i t e .  T h i s  y e a r  r e p r e s e n t s  t h e  f i r s t  r e t u r n  of tagged f i s h  
r e l e a s e d  from Salmon Lake. P r e l i m i n a r y  informat ion  on immigrat ion 
r o u t e ,  r u n  t iming ,  h a r v e s t  r a t e s ,  and a r e a s  of h a r v e s t  is now a v a i l a b l e  
from coded-wire t a g  r e c o v e r i e s  and w e i r  d a t a .  

Adult  P o p u l a t i o n  Analys is :  

The weir  was i n s t a l l e d  and o p e r a t i o n a l  on August 9 and opera ted  u n t i l  
October 11. The p h y s i c a l  c o n s t r u c t i o n  of t h e  w e i r  i s  d e s c r i b e d  i n  
Schmidt (1984).  Coho salmon were a n e s t h e t i z e d  w i t h  MS-222 and measured; 
s c a l e  samples were taken .  A l l  f i s h  were marked w i t h  o p e r c u l a r  punch 
marks t h a t  w e r e  changed weekly. The Floy t a g s  used t h e  p r e v i o u s  y e a r  
were d i s c o n t i n u e d  because of t a g - l o s s  problems (Schmidt,  1984).  
Opercular  punches were used because of t h e i r  e a s e  of a p p l i c a t i o n ,  
permanence and l i m i t e d  e f f e c t  on t h e  f i s h .  F i s h  which had been 
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processed  were p laced  i n  a f l o a t i n g  h o l d i n g  pen u n t i l  they recovered 
enough t o  jump o u t  of t h e  pen w i t h o u t  a s s i s t a n c e .  

Spawning ground surveys  were conducted p e r i o d i c a l l y  on t h e  i n l e t  t o  
Salmon Lake from September 25 through November 2 7 .  Adul t s  i n  t h e  i n l e t  
stream were examined t o  de te rmine  t h e  r a t i o  of tagged f i s h ,  which had 
been passed through t h e  w e i r ,  t o  untagged f i s h ,  which had e i t h e r  gone 
o v e r  t h e  w e i r  o r  e n t e r e d  t h e  system a f t e r  t h e  weir w a s  removed. Spawned 
f i s h  were c o l l e c t e d  w i t h  an underwater  s p e a r .  The tagged t o  untagged 
r a t i o  of r e c a p t u r e d  f i s h  w a s  used t o  e s t i m a t e  t h e  t o t a l  escapement by 
t h e  Chapman formula: 

where 

N = p o p u l a t i o n  estimate, 
M = number of f i s h  marked, 
C = number of f i s h  c a p t u r e d ,  and 
R = number of f i s h  r e c a p t u r e d .  

Smolt Popula t ion  I n v e s t i g a t i o n s :  

Smolts i n  Salmon Lake from A p r i l  25 t o  May 7 w e r e  coded-wire tagged and 
g iven  ad ipose- f in  and d o r s a l  caudal - f in  c l i p s .  These d o r s a l  caudal - f in  
c l i p p e d  f i s h  were used t o  e s t i m a t e  t o t a l  smolt  emigra t ion  a t  t h e  fyke 
n e t  s t a t i o n s  u s i n g  Chapman's v e r s i o n  of t h e  P e t e r s o n  e s t i m a t e  (Ricker ,  
1975).  

Emigrant coho smol t s  w e r e  t rapped  w i t h  f y k 2  n e t s  beginning  A p r i l  23  and 
c o n t i n u i n g  u n t i l  May 25. Fyke n e t s  had l-m opening,  were 3 m l o n g ,  and 
t a p e r e d  t o  an 11.43-cm ins ide-d iameter  opening connected t o  a f l o a t i n g  
l i v e  box. Two fyke  t r a p s  were l o c a t e d  upstream from t h e  c a b i n ,  u s i n g  a 
n a t u r a l  l e a d  formed by a l o g  ex tending  i n t o  t h e  streambed. A d d i t i o n a l  
l e a d s  were c o n s t r u c t e d  from 0.25-inch Vexar n e t t i n g  l a s h e d  t o  & f o o t  by 
8-foot r e b a r  f rames.  

The o p e r a t i o n  of the fyke n e t s  and t a g g i n g  procedures  f o r  smol t s  a r e  
d e s c r i b e d  by Schmidt (1984).  

Pre-Smolt I n v e s t i g a t i o n :  

Pre-smolt coho salmon w i t h  a minimum f o r k  l e n g t h  of 85 mm w e r e  t r a p p e d ,  
ad ipose- f in  c l i p p e d ,  and coded-wire tagged i n  Salmon Lake i n t e r m i t t e n t l y  
from August 8 t o  September 26 ,  1984. Coho d i s t r i b u t i o n  w a s  determined 
by s e t t i n g  t r a p s  throughout  t h e  l a k e .  Once t h e  d i s t r i b u t i o n  of coho 
salmon was determined,  e f f o r t  was c o n c e n t r a t e d  i n  t h e  most p r o d u c t i v e  
areas. 

Coho salmon were c o l l e c t e d  w i t h  small-mesh fyke  n e t s  and 41 c m  long ,  
commercially a v a i l a b l e  Gee's minnow t r a p s .  All t r a p s  and fyke  n e t s  were 
b a i t e d  w i t h  salmon eggs.  Captured f i s h  w e r e  a n e s t h e t i z e d  i n  a d i l u t e  
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s o l u t i o n  of MS-222 b e f o r e  they  were measured f o r  l e n g t h  o r  weight ,  f i n  
c l i p p e d ,  examined f o r  marks and tagged.  

FINDINGS 

Adult  EscaDement Survevs 

Adult  coho escapement indexes  were determined f o r  2 7  s t ream systems i n  
s o u t h e a s t  Alaska.  Summary informat ion  i s  p r e s e n t e d  i n  Table  2. A l l  
r e c o r d s  a r e  inc luded  i n  t h e  Department of F i s h  and Game computerized 
Salmon Escapement Stream Surveys.  

Salmon Lake Research 

Adult  Popula t ion  Analys is :  

The w e i r  was i n s t a l l e d  and o p e r a t i o n a l  on August 9 and began t r a p p i n g  
coho salmon on August 14. F igure  2 p r e s e n t s  t h e  d a i l y  w e i r  passage  of 
a d u l t  and j a c k  coho, a long  w i t h  t h e  w a t e r  l e v e l  i n  t h e  r i v e r .  A t o t a l  
of 472 a d u l t s  and 195 j a c k s  passed through t h e  w e i r  from August 14 t o  
October 11, 1984. Twenty-one of t h e  a d u l t s  and 12  of t h e  j a c k s  were 
a d i p o s e - f i n  c l i p p e d .  A l l  of  t h e s e  f i s h  were marked w i t h  o p e r c u l a r  
punchmarks t h a t  v a r i e d  weekly. 

There were two p e r i o d s  of h igh  water when f i s h  were a b l e  t o  s w i m  over  
and around t h e  w e i r .  One of t h e s e  times, October 7 and 8 ,  w a s  d u r i n g  
t h e  peak of t h e  coho m i g r a t i o n .  An e s t i m a t e d  225 coho salmon h o l d i n g  
below t h e  w e i r  e a s i l y  escaped over  i t .  The escape  was f a c i l i t a t e d  by 
s e v e r a l  h o l e s  i n  t h e  w e i r .  These h o l e s  were c r e a t e d  when 28 p i c k e t s  
sheared  o f f  above t h e  h i g h e s t  channel .  Extreme w a t e r  p r e s s u r e  and 
v i b r a t i o n  caused t h i s  damage. 

Seven coho salmon d i e d  from wedging t h e i r  heads through t h e  w e i r  p i c k e t s  
on October 1 and 2. The water l e v e l  a t  t h a t  t i m e  w a s  69 c m ,  and f i s h  
were a c t i v e l y  t r y i n g  t o  move upstream. 

Table  3 l i s t s  t h e  1 2  tagged ,  unspent ,  dead f i s h  t h a t  washed up on t h e  
w e i r  t h i s  season.  F i v e  of t h e s e  had 20-75% s c a l e  l o s s ,  which probably 
c o n t r i b u t e d  t o  t h e i r  d e a t h s .  

Surveys of t h e  i n l e t s  were conducted t o  g e t  mark:unmark i n f o r m a t i o n  f o r  
populat ion-expansion c a l c u l a t i o n s .  The main i n l e t  w a s  surveyed 
September 25; October  16,  17,  30 and 31; and November 8 ,  14 and 27. No 
coho salmon w e r e  observed on September 25. A t o t a l  of 37 f i s h  w a s  
c l o s e l y  examined f o r  marks on t h e  o t h e r  d a t e s .  The secondary i n l e t  was 
surveyed October 15,  and no coho were observed.  One of s i x  j a c k s  and 
n i n e  of 31 a d u l t s  had been o p e r c u l a r  punched. T h i s  marked:unmarked 
r a t i o  w a s  a p p l i e d  t o  expand w e i r  d a t a  t o  a t o t a l  escapement f o r  Salmon 
Lake. The modif ied P e t e r s o n  estimate y i e l d e d  a p o p u l a t i o n  of 
1,514 a d u l t s  and 689 j a c k s  f o r  Salmon Lake. 

A l a r g e r  sample f o r  e s t i m a t i n g  t o t a l  escapement i s  needed. 
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Table  2. Summary of Adult  Coho Escapement Surveys Conducted by Spor t  
F i s h  D i v i s i o n  i n  Southeas t  Alaska.  

Area/System 

Juneau 
Salmon Creek* 
Steep  Creek 
P e t e r s o n  Creek 
Montana and 

McGinnis Creeks 
Swi tzer  Creek 
Jordan  Creek 
P e t e r s o n  Creek 

Taku 
Sockeye Creek 
Johnson Creek 
Yehring Creek 
F i s h  Creek 
Moose Creek 

K et	ch i k a n  
Ward Creek** 
Indian  Creek 
C a r r o l l  River 
Hulakon River  

P e t e r s b u r g  
Sumner Creek 
Ohmer Creek 
Bear Creek 
F a l l s  Creek 
P e t e r s b u r g  Creek 

S i t 	ka*** 
S i n i t s i n  Creek 
S t .  J o h n ' s  Creek 
Nakwasina River 
I n d i a n  River 

Stream 
number 

111-40-015 

111-50-056 

111-50-075 


111-50-052 

111-40-007 

111-50-062 

111-50-010 


111-32-038 

111-32-068 

111-32-066 

111-32-056 

111-32-046 


101-45-024 

101-71-004 

101-45-078 

101-75-015 


108-40-040 

108-40-050 

108-50-003 

106-44-006 

106-44-060 


113-62-008 

113-66-006 

113-43-002 

113-41-019 


S t a r r i g a v a n  Creek 113-41-015 

Kizuchia  Creek****113-41-042 


Escapement 
1984 Previous  c o u n t s  

Number Date High Year 

* * 12 1981 

168 10/19 515 1981 

50 10/17 95 1983 


581 10/29 6 36 1983 

123 11/01 168 1978 

250 10/26 486 1981 

189 10/11 320 1982 


275 10/21 ... ... 
235 10/21 ... ... 
675 10/21 ... ... 
415 10/21 ... ... 
50 10/21 ... ... 

323 10/29 565 1983 

601 11/30 1,500 1979 

411 10/30 5 24 1983 


1,211 10/28 380 1983 


83 10/02 48 1983 

129 10/02 160 1982 

91 10/04 216 1977 

171 10/03 1,950 1955 

414 10/19 7,000 1940 


160 10/10 85 1981 

154 10/10 51 1981 

715 10/17 780 1981 

175 10/30 161 1982 

385 10/10 317 1982 

225 9/15 284 1981 


Jc T h i s  system i s  i n f l u e n c e d  by h a t c h e r y  p r o d u c t i o n ,  so t h e  
escapement was n o t  counted i n  1984.

** Ward Creek h a s  a n a t u r a l  e a r l y  run  i n  October and a l a t e r  
h a t c h e r y  run  i n  November. The peak of t h e  h a t c h e r y  run  w a s  
352 f i s h  on November 29.

*** A l l  s u r v e y s  i n  t h e  S i t k a  Management Area were a c o o p e r a t i v e  
e f f o r t  w i t h  t h e  Commercial F i s h  s t a f f .  

kJtJtk This survey was conducted by the U.S. Fores t  Service. 

8 








U n f o r t u n a t e l y ,  t h e r e  were never  more t h a n  30-65 f i s h  i n  t h e  i n l e t  a t  
one t i m e ,  and i t  was only  p o s s i b l e  f o r  a few of t h e s e  t o  be c l o s e l y  
examined f o r  marks. A beach s e i n e  would a i d  i n  c a p t u r i n g  a l a r g e r  
sample from t h e  l a r g e r  s c h o o l s  of coho t h a t  s t a y e d  i n  t h e  l a k e  n e a r  t h e  
main i n l e t .  A s e i n e  should  be purchased f o r  n e x t  y e a r .  

Length-frequency a n a l y s i s  of t h e  coho (F ig .  3 )  shows t h e  s i z e  
d i s t r i b u t i o n  of a d u l t s  and j a c k s .  Freshwater-age a n a l y s i s  from s c a l e s  
showed t h e  m a j o r i t y  of a d u l t s  t o  be Age-2 (55%);  fewer a d u l t s  were Age-3 
(34%),  Age-4 (7 .3%) ,  Age-1 (3.3%) o r  Age-5 (0 .3%) .  The age s t r u c t u r e s  
of t h e  j a c k  and a d u l t  p o p u l a t i o n s  were d i f f e r e n t .  Most of t h e  j a c k s  
w e r e  Age-3 f r e s h w a t e r  f i s h  (52.3%),  and fe rwer  j a c k s  were Age-4 (25.5%),  
Age-2 (16.8%),  Age-5 (3 .3%) ,  Age-1 (1 .3%) ,  o r  Age-6 (0.7%).  Many of t h e  
j a c k s  were f a i r l y  l a r g e  f i s h .  The s e p a r a t i o n  p o i n t  between j a c k s  and 
a d u l t s  was 460 mm mideye-fork l e n g t h .  

A length-weight r e g r e s s i o n  f o r  Salmon Lake coho a d u l t s  ( F i g u r e  4) was 
c a l c u l a t e d  from t h e  1983 d a t a .  The formula f o r  t h i s  log-transformed 
r 5 g r e s s i o n  i s  Log Y = -4.50455 + 2.86521(Log X ) .  This  r e g r e s s i o n  h a s  an 
r of 0.9723. 

C o n t r i b u t i o n  t o  t h e  R e c r e a t i o n a l  F i s h e r y :  

Coho salmon r e t u r n i n g  t o  Salmon Lake c o n t r i b u t e  an unknown amount t o  t h e  
r e c r e a t i o n a l  f i s h e r y  i n  t h e  S i t k a  a r e a  (1977-1983 average  h a r v e s t  w a s  
3,032 coho salmon).  The f i s h  are h a r v e s t e d  i n  t h e  marine f i s h e r y  around 
S i t k a  and i n  t h e  i n t e r t i d a l  a r e a  o f f  t h e  mouth of Salmon Creek. Some 
r e c r e a t i o n a l  f i s h i n g  f o r  Salmon Lake coho probably o c c u r s  i n  t h e  lower 
p o r t i o n  of t h e  c reek .  The magnitude of t h e  h a r v e s t  from t h e s e  f i s h e r i e s  
h a s  n o t  been determined because of a l a c k  of funding f o r  c ree l  surveys .  
However, upper  S i l v e r  Bay (mouth of Salmon Creek) and Salmon Lake w i l l  
be  inc luded  i n  f u t u r e  p r i n t i n g s  of Mike Mills 's S t a t e w i d e  Harvest  
Survey. This  w i l l  p rovide  an e s t i m a t e d  r e c r e a t i o n a l  h a r v e s t  of coho 
salmon i n  t h e s e  areas. 

C o n t r i b u t i o n  t o  t h e  T r o l l  F ishery :  

Two expansion f a c t o r s  w e r e  c a l c u l a t e d  t o  e s t i m a t e  t h e  number of coho 
c o n t r i b u t e d  t o  t h e  f i s h e r y .  The f i r s t  expansion f a c t o r  i s  determined by 
d i v i d i n g  t h e  number of f i s h  h a r v e s t e d  i n  a f i shery-area- t ime s t r a t u m  by 
t h e  number of f i s h  sampled i n  t h a t  same s t ra tum.  The average expansion 
f a c t o r  f o r  Salmon Lake coho caught  i n  t h e  n o r t h e r n ,  o u t s i d e  t r o l l  
f i s h e r y  w a s  4.2357. The n i n e  Salmon Lake coho sampled i n  t h e  f i s h e r y  
t h e n  r e p r e s e n t  38.12 tagged f i s h  caught .  T h i s  r e p r e s e n t s  2.89% of t h e  
1,319 smol t s  o r i g i n a l l y  tagged.  The second expansion f a c t o r  r e q u i r e d  t o  
de te rmine  c a t c h  of Salmon Lake f i s h  by t h e  t r o l l  f i s h e r y  i s  t h e  r a t i o  of 
tagged t o  untagged f i s h  as a d u l t s .  Weir d a t a  from Salmon Lake showed 21 
of 472 a d u l t  coho w e r e  ad ipose- f in  c l i p p e d .  The t o t a l  c o n t r i b u t i o n  of 
Salmon Lake coho t o  t h e  t r o l l  f i s h e r y  t h e n  i s  856 coho (472 x 38.12 t-
21) .  

Harvest  Rate : 

The h a r v e s t  r a t e  of Salmon Lake coho was o b t a i n e d  by d i v i d i n g  t h e  t o t a l  
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h a r v e s t  by t h e  t o t a l  a d u l t  p roduct ion  (commercial h a r v e s t  + escapement).  
The escapement f i g u r e s  could  be o b t a i n e d  by two methods. The w e i r  count 
of 472 f i s h  p l u s  known escapement over  t h e  w e i r  ( e s t i m a t e  225 f i s h )  
g i v e s  a minimal known escapement of 697 a d u l t  coho. The h a r v e s t  r a t e  
based on t h i s  escapement would be 55% (856 f 1,553) .  

The expanded e s t i m a t e  of escapement obta ined  by mark:recapture  a n a l y s i s  
was 1,514 (473 x 32 i- 1 0 ) .  Harvest  r a t e  based on t h i s  escapement would 
be 36% (856 + 2,370) .  

Timing and Locat ion of Harves t :  

Tagged coho were sampled from t h e  t r o l l  c a t c h  beginning J u l y  1 and 
c o n t i n u i n g  through September 14 .  The e a r l y  f i s h  had t o  be caught  d u r i n g  
t h e  l a t t e r  p a r t  of June  because t h e  t r o l l  f i s h e r y  was c l o s e d  from J u l y  1 
through J u l y  10. The l a s t  f i s h  sampled was s o l d  on September 14,  
a l though t h e  t r o l l  season d i d  n o t  c l o s e  u n t i l  September 21. 

A l l  r e t u r n s  of coded-wire t a g s  were from t h e  n o r t h e r n ,  o u t s i d e  a r e a .  
Most r e t u r n e d  f i s h  were caught  i n  t h e  a r e a s  from o f f s h o r e  Cape Edgecombe 
and P t .  Amelia on o u t e r  Kruzof I s l a n d ,  OR t h e  s o u t h ,  t o  o f f s h o r e  of 
Hoktaheen, E l f i n  Cove and Deer Harbor,  on t h e  n o r t h .  One coho was 
turned  i n  from S t a t i s t i c a l  Area 181 (Yakutat)  on September 1 4 .  

Smolt Popula t ion  I n v e s t i g a t i o n s :  

The number of smol t s  tagged t h i s  s p r i n g  w a s  340 from t h e  Lake and 3,653 
from t h e  o u t l e t  fyke  n e t s ,  a t o t a l  of 3,993 smol t s .  Tag r e t e n t i o n  from 
pre-smolt  t o  smolt  was 95.02%. 

Smolts were t r a p p e d  i n  Salmon Lake from A p r i l  25 t o  May 7 b e f o r e  t h e i r  
emigra t ion .  A t o t a l  of 388 smol t s  were captured .  Fif ty-one of t h e s e  
s m o l t s  were r e c a p t u r e d  f i s h  from t h e  1 , 4 9 1  pre-smolts  tagged t h e  
p r e v i o u s  summer. Three of t h e s e  51  f i s h  had t o  b e  re tagged  w i t h  
coded-wire t a g s  because of t a g  l o s s .  The o t h e r  337 smol t s  were g iven  an 
o r i g i n a l  coded-wire t a g .  A t o t a l  of 353 smol t s  w e r e  d o r s a l  caudal - f in  
c l i p p e d  f o r  p o p u l a t i o n  e s t i m a t i o n  a t  t h e  fyke-net  s t a t i o n .  

Coded-wire tagging  of s m o l t s  was conducted a t  t h e  o u t l e t  fyke-net 
s t a t i o n  from A p r i l  2 3  through May 25. During t h i s  p e r i o d ,  4,085 smol t s  
were c a p t u r e d  (Table  4 ) .  Of t h e s e  s m o l t s ,  3,647 r e c e i v e d  new t a g s ,  135 
had a d i p o s e  and d o r s a l  caudal - f in  c l i p s ,  267 had ad ipose- f in  c l i p s  w i t h  
t a g s ,  14 had ad ipose- f in  c l i p s  w i t h o u t  t a g s ,  8 had ad ipose- f in  c l i p s  and 
v e n t r a l  c a u d a l - f i n  c l i p s ,  and 14 were unmarked m o r t a l i t i e s .  There were 
8 pos t - tagging  m o r t a l i t i e s .  A t o t a l  of 3,653 smol t s  were coded-wire 
tagged a t  t h e  fyke-net  s t a t i o n .  

The smolt  m i g r a t i o n  was minimal u n t i l  May 3, and i t  peaked on May 9.  
The major m i g r a t i o n  was over  by May 20. The length-frequency h is togram 
(Fig .  5) shows t h e  most f r e q u e n t  s i z e  t o  be 100-104 mm. Mean l e n g t h  of 
s m o l t s  sampled w a s  111 mm. 
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T a b l e  4 .  Summary of Downstream Smolt Catch a t  t h e  Fyke Net Capture 

Da te  

A p r i l  	19 

20 

2 1  

22 

23 

24 

25 

26 

27 

28 

29 

30 


May 	 1 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

1 3  

1 4  

15 

16 

17 

18 

1 9  

20 

2 1  

22 

23 

24 

25 


S t a t i o n ,  Salmon Lake, 

Water 
temp. 
("C) 


6.0 
4.0 
4 . 0  
5.0 
4 .2  
5 .8  
5 . 0  
5 . 0  ... 

5.5  
5.5 
5 . 0  

5 . 0  
5.2 
6 . 0  
5 . 0  
5.8 
6.0 
5.2 
5 .0  
5 . 0  
5 . 0  
5 . 8  
6.2 
6 . 0  
6 . 2  
6.5 
6 . 2  
6.2 
5 .5  
6.0 
6 .0  
6 . 0  
6 . 0  
6.8 
6 . 2  
7 . 0  

1984.  


Stream 
Depth 

( 4  

26.0 
35.0 
54.0 
51 .0  
43 .0  
40 .0  
36.0 
33.0 ... 

33.0  
34.0 
34.5 

35.0 
34.5 
32.0 
31.0 
30 .0  
30 .0  
34.5 
43.5 
42.0 
39.5 
36.5 
35.5 
36.0 
36.5 
38.0 
39.5 
37.0 
39 .0  
38.5 
39.5 
37.5 
36.5 
37 .0  
40.5 
45 .0  

Coho 
s m o l t s  
(No. 

.,. 

1 


.,. 

Traps  n o t  

8 
... 

4 

1 

2 


Traps  n o t  
4 

6 


6 

2 


26 

33 

45 

34 


156 

77 


7 30 

413 

356 

387 

362 

437 

282 

198 

17 1 


54 

91  

38 

40 

70 

15 

16 

24 


Sockeye 
s m o l t s  
(No. ) 

3 

2 


... 
s e t  ... ... ... ... ... ... 
se t  ... 

... 
5 


... ... 
9 


11 

33 

55 

47 

67 

6 1  


141 

135 

124 

144 

111 


7 2  

7 5  


151 

188 


7 2  

56 


114 
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The age-c lass  s t r u c t u r e  of t h e  coho smolt  p o p u l a t i o n  w a s  p r i m a r i l y  Age 3 
(46.1%), w i t h  fewer Age 2 (43.8%) o r  Age-4 (10.1%) smol t s .  The mean 
s i z e  and s i z e  range  of smolt  are summarized below by y e a r  class:  

Smolt Length Mean Standard  
age  range l e n g t h  d e v i a t i o n  

(mm) (mm) (mm) 

2.0 81-131 100.1 10.3 

3.0 91-135 114.0 11.8 

4.0 132-176 145.8 13.9 


The length-weight r e l a t i o n s h i p  of coho s m o l t s  i s  p r e s e n t e d  i n  F i g u r e  6. 

Sockeye smol t s  were captured  i n  good numbers by fyke  n e t s  from May 7 
u n t i l  t h e  n e t s  were p u l l e d  on May 25. A length-frequency h is togram 
(Fig .  7) shows most sockeye s m o l t s  t o  be between 85 mm and 100 mm. 

Smolt Popula t ion  Estimates: 

A t o t a l  of 1,491 pre-smolts  were tagged i n  1983, as a b a s e  f o r  t h e  
pre-smolt  p o p u l a t i o n  e s t i m a t i o n  t h e  fo l lowing  s p r i n g .  An estimate of 
l a s t  y e a r ' s  pre-smolt  p o p u l a t i o n  w a s  done i n  t h e  l a k e  d u r i n g  s p r i n g  
1984. From A p r i l  25 t o  May 7, 388 s m o l t s  were c a p t u r e d  i n  t h e  l a k e :  353 
were g iven  d o r s a l  caudal - f in  c l i p s ,  and 35 were g iven  v e n t r a l  caudal - f in  
c l i p s .  F i f ty-one  of t h e  388 f i s h  had been marked t h e  y e a r  b e f o r e .  A 
modif ied P e t e r s o n  estimate shows t h a t  t h e  l a k e  p o p u l a t i o n  of pre-smolts  
w a s  11,161 f i s h .  

N = (M + 1)(C + 1) = (1,492)(389) = 11,161 (95% C.L. = 8,529-14,586), 
(R + 1) 52 

where 

N = p o p u l a t i o n  estimate, 
M = number of f i s h  marked, 
C = number of f i s h  c a p t u r e d ,  and 
R = number of f i s h  r e c a p t u r e d .  

An estimate of t h e  s p r i n g  coho smolt  emigra t ion  was conducted d u r i n g  
A p r i l  and May 1984 a t  t h e  fyke-net s t a t i o n .  During t h i s  p e r i o d ,  
4,085 coho smol t s  w e r e  cap tured .  Inc luded  i n  t h i s  number were 143 of 
t h e  388 s m o l t s  marked i n  t h e  l a k e  j u s t  b e f o r e  emigra t ion .  These d a t a ,  
when used t o  c a l c u l a t e  t h e  smolt  p o p u l a t i o n ,  y i e l d  a modif ied P e t e r s o n  
e s t i m a t e  of 11,038 s m o l t s ,  w i t h  95% conf idence  i n t e r v a l  of 9,437-13,093 
smol t s  (389 x 4,086 f 144 = 11,038). 

The pre-smolt  p o p u l a t i o n  w a s  e s t i m a t e d  a g a i n  d u r i n g  t h e  fyke-net 
o p e r a t i o n s .  O f  t h e  1,491 pre-smolts  marked i n  1983, 289 were r e c a p t u r e d  
i n  t h e  o u t l e t  fyke  n e t s .  A c a l c u l a t i o n  of t h e  pre-smolt  p o p u l a t i o n  
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based on t h e s e  d a t a  y i e l d s  a modif ied P e t e r s o n  e s t i m a t e  of 21,022 
pre-smolts  (1,492 x 4,086 i. 290) w i t h  95% conf idence  i n t e r v a l s  of 18,799 
and 23,672 pre-smolts .  

Pre-Smolt I n v e s t i g a t i o n s :  

Coho pre-smolts  i n  Salmon Lake were t rapped  on June 18-20 t o  see if any 
p r e v i o u s l y  tagged f i s h  remained i n  t h e  l a k e .  During t h i s  t i m e ,  152 pre-  
s m o l t s  were examined and one a d i p o s e - f i n  c l i p p e d  f i s h  was seen.  T h i s  
i n d i v i d u a l  had an  i n j u r y  which l i k e l y  c o n t r i b u t e d  t o  i t s  s t a y i n g  i n  t h e  
l a k e  i n s t e a d  of smol t ing .  I f  pre-smolts  more than  85 mm f o r k  l e n g t h  are 
tagged ,  w e  assume t h a t  w e  w i l l  have a n e g l i g i b l e  number which do n o t  
smolt  i n  t h e  s p r i n g .  

A t o t a l  of 1,530 pre-smolts were coded-wire tagged from August 8 t o  
September 26. Tag r e t e n t i o n  w a s  95.84% on 433 pre-smolts  r e c a p t u r e d  
d u r i n g  on going t a g g i n g  o p e r a t i o n s .  Based on t h i s  r e t e n t i o n  v a l u e ,  t h e  
t o t a l  number of tagged pre-smolts  i n  t h e  l a k e  should be 1,466. 

A modif ied P e t e r s o n  p o p u l a t i o n  e s t i m a t e  of pre-smolts  w a s  completed 
between October 30 and November 1, 1984. During t h i s  p e r i o d ,  253 coho 
salmon were captured .  F i f t y - t h r e e  of t h e  1,530 tagged f i s h  were 
c a p t u r e d .  T h i s  y i e l d s  a p o p u l a t i o n  e s t i m a t e  of 6 ,691 pre-smolts  (1 ,531 
x 236 i. 54) .  

Sampling t h e  smolt  out-migrat ion i n  t h e  s p r i n g  of 1985 w i l l  p r o v i d e  t h e  
d a t a  n e c e s s a r y  t o  a g a i n  estimate t h e  pre-smolt  p o p u l a t i o n  and o v e r w i n t e r  
s u r v i v a l .  Once a more a c c u r a t e  pre-smolt e s t i m a t e  i s  made, an 
e v a l u a t i o n  of t h e  o r i g i n a l  p o p u l a t i o n  e s t i m a t e s  can be made t o  t r y  t o  
de te rmine  why t h e  e s t i m a t e s  were s o  v a r i e d .  

SUMMARY 


The 1984 t o t a l  coho escapement t o  Salmon Lake w a s  e s t i m a t e d  t o  be 
1,514 a d u l t s  and 689 j a c k s .  The c o n t r i b u t i o n  of coho t o  t h e  commercial 
t r o l l  f i s h e r y  w a s  856 f i s h ,  o r  36.1% of t h e  o v e r a l l  annual  r e t u r n .  A l l  
r e t u r n s  of coded-wire tagged f i s h  w e r e  from the  o u t e r  c o a s t a l  a r e a .  
Most r e t u r n s  were from o f f s h o r e  of Kruzof and w e s t  Chichagof I s l a n d s .  

The c o n t r i b u t i o n  of Salmon Lake coho t o  t h e  r e c r e a t i o n a l  f i s h e r y  i s  
unknown. However, i t  i s  assumed t h a t  some a r e  h a r v e s t e d  i n  t h e  S i t k a  
a r e a  marine r e c r e a t i o n a l  f i s h e r y  and a t  t h e  mouth of Salmon Creek. A 
few a r e  probably caught  i n  Salmon Creek. The S i t k a  marine r e c r e a t i o n a l  
f i s h e r y  should  b e  surveyed t o  r e f i n e  t h e  e s t i m a t e d  e x p l o i t a t i o n  ra te  and 
areas of h a r v e s t  of Salmon Lake coho. These areas w i l l  be  inc luded  i n  
f u t u r e  e d i t i o n s  of Mike M i l l s ' s  S t a t e w i d e  Harvest  Survey. 

S u r v i v a l  of tagged s m o l t s  t o  r e t u r n i n g  a d u l t  i n  1984 w a s  7.99%. I f  
s u r v i v a l  rates are t h e  same f o r  untagged s m o l t s ,  a smolt  p o p u l a t i o n  of 
29,647 f i s h  w a s  r e q u i r e d  t o  produce t h i s  y e a r ' s  a d u l t  r e t u r n .  

The 1985 a d u l t  r e tu rn  w i l l  have coded-wire tagged a d u l t s  and j a c k s  from 
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1,491 pre-smolts  tagged i n  t h e  f a l l  1983 and 3,993 smol t s  tagged i n  
s p r i n g  1984. Tag r e t e n t i o n  of f i s h  tagged i n  f a l l  1983 was 96.65%, so 
1,457 v a l i d  t a g s  were r e l e a s e d  w i t h  code 4-22-62. Two t a g  codes were 
used d u r i n g  t h e  s p r i n g  1984 t a g g i n g  because we r a n  o u t  of t h e  f i r s t  
code. Tag code 4-24-29 was used f o r  3,675 s m o l t s ,  and code 4-22-61 was 
used f o r  318 s m o l t s .  

The smolt  p o p u l a t i o n  which emigrated from Salmon Lake i n  t h e  s p r i n g  of 
1984 was e s t i m a t e d  a t  11,038 smol t s .  Two e s t i m a t e s  of t h i s  c o h o r t  a s  
pre-smolts  v a r i e d  wide ly .  The f i r s t  e s t i m a t e  was 11,161 pre-smolts  
based on t a g g i n g  of 1 ,491 pre-smolts  i n  f a l l  1983 and subsequent  
r e c a p t u r e  i n  t h e  l a k e  i n  s p r i n g  1984. The second e s t i m a t e  of 
21,022 pre-smolts was based on r e c a p t u r e  of t h e  same marked f i s h  a t  t h e  
fyke-net s t a t i o n s .  Obviously,  some e r r o r  e x i s t s  i n  a t  l e a s t  one of t h e  
pre-smolt  e s t i m a t e s .  

A t o t a l  of 1,530 pre-smolts  were tagged i n  f a l l  1984. These f i s h  had a 
t a g  r e t e n t i o n  r a t e  of 95.84%. The number of va l id- tagged  f i s h  from t h i s  
t a g g i n g  was 1,484. These pre-smolts  w i l l  emigra te  i n  t h e  s p r i n g  of 
1985. 

LITERATURE CITED 

R i c k e r ,  W.E. 1975. Computation and i n t e r p r e t a t i o n  of b i o l o g i c a l  
s t a t i s t i c s  of f i s h  p o p u l a t i o n s .  382 p. 

Schmidt, A.E. 1984. A s t u d y  of coho salmon i n  s o u t h e a s t  Alaska.  
Alaska Department of F i s h  and Game, F e d e r a l  Aid i n  F i s h  
R e s t o r a t i o n ,  Annual Report  of Performance, 1983-1984, 
P r o j e c t  AFS-51, 15. 23 p. 

Prepared  by: Approved by : 

Artwin E .  Schmidt E. Richard Logan, Ph.D., D i r e c t o r  
F i s h e r y  B i o l o g i s t  D i v i s i o n  of S p o r t  F i s h  

Kei th  A. Weiland Louis  S.  Bandi ro la ,  Deputy D i r e c t o r  
F i s h e r y  B i o l o g i s t  D i v i s i o n  of S p o r t  F i s h  

2 1  





